Patterns of plasma corticotropin-releasing hormone, progesterone, estradiol, and estriol change and the onset of human labor.
Clinical prediction of preterm delivery is largely ineffective, and the mechanism mediating progesterone (P) withdrawal and estrogen activation at the onset of human labor is unclear. Our objectives were to determine associations of rates of change of circulating maternal CRH in midpregnancy with preterm delivery, CRH with estriol (E3) concentrations in late pregnancy, and predelivery changes in the ratios of E3, estradiol (E2), and P. A cohort of 500 pregnant women was followed from first antenatal visits to delivery during the period 2000-2004 at John Hunter Hospital, New South Wales, Australia, a tertiary care obstetric hospital. Unselected subjects were recruited (including women with multiple gestations) and serial blood samples obtained. CRH daily percentage change in term and preterm singletons at 26 wk, ratios E3/E2, P/E3, and P/E2 and the association between E3 and CRH concentrations in the last month of pregnancy (with spontaneous labor onset) were assessed. CRH percentage daily change was significantly higher in preterm than term singletons at 26 wk (medians 3.09 and 2.73; P = 0.003). In late pregnancy, CRH and E3 concentrations were significantly positively associated (P = 0.003). E3/E2 increased, P/E3 decreased, and P/E2 was unchanged in the month before delivery (medians: E3/E2, 7.04 and 10.59, P < 0.001; P/E3, 1.55 and 0.98, P < 0.001; P/E2, 11.78 and 10.79, P = 0.07). The very rapid rise of CRH in late pregnancy is associated with an E3 surge and critically altered P/E3 and E3/E2 ratios that create an estrogenic environment at the onset of labor. Our evidence provides a rationale for the use of CRH in predicting preterm birth and informs approaches to delaying labor using P supplementation.